Effective and Easily Executed 
FINISHES FOR CONCRETE SLABS 


CONCRETE HAS LONG BEEN ESTABLISHED as the best 
material for driveways, sidewalks and patios. Other 
materials have had to compete on a cheaper-than- 
concrete basis. However, cheaper materials are 
sometimes used even when price is no object, 
just to get away from the somewhat stereotyped 
appearance of smooth troweled or brushed con- 
crete. 

For the last several years the garden and home 
Magazines have included many feature articles 
on the new and unusual finishes for concrete. 
With millions of new home owners seeing all of 
these beautiful pictures of concrete in new and 
exciting finishes, the demand for this type of work 
is growing. 

Facing constantly increasing competition for 
buyers, home builders realize that they must have 
something to attract the eye, something to set 
their homes above the competition, something 
different. One of the first things the prospect sees 
on approaching a new home is the walk, driveway 
or patio. Concrete here marks the home as a 
quality home, but a new and beautiful finish can 
help turn prospects into buyers. 

To help homebuilders, concrete contractors, and 
cement finishers see how attractive these finishes 
Can be and exactly how they are produced, the 
Portland Cement Association recently built a series 
of demonstration slabs and made a movie of the 
process. The site selected was their Laboratory 
at Skokie, Illinois. The finishes selected were ex- 
posed aggregate, a new flagstone method, dry- 
Shake color, redwood divider strips, circle patterns, 
leaf impressions, and brush and float techniques. 


concrete construction / september 1961 


The film will emphasize that proper placement 
of concrete is more than dumping concrete on 
the ground between boards and leveling it off. 
The first step in placing any slab is site prepara- 
tion. All sod and debris must be removed, and 
soft spots drained and compacted. The most im- 
portant points are to provide uniform support 
for the slab and to insure a uniform slab thick- 
ness. Where uniform support is not provided (for 
example, where part of the slab is on hard dense 
clay and the rest on soft top soil) uneven settle- 
ment and uneven movement caused by freezing 
and thawing will result in cracking. 

Uneven concrete thickness will also result in 
non-uniform support, rocking of the slab and 
cracking. Even worse than gradual variations in 
thickness are abrupt changes caused by large 
rocks, pipes or stumps. Obstructions of this sort 
are far too frequently ignored in the belief that 
they are as hard as the concrete anyway or that 
they will never be seen again. They will be seen 
again—first as cracks and again when the slab 
is torn out and replaced. The best method of in- 
suring uniform support is to excavate deeper than 
the bottom of the slab and then carefully backfill 
with well compacted sand or suitable granular 
material. This also simplifies obtaining a uniform 
slab thickness and provides good support on which 
to place the forms. 

The need for care in setting forms and screeds 
is obvious for they determine the grade and shape 
of the finished slab. The small amount of time 
required to set intermediate screeds will pay off 
in eliminating bird-baths and humps. Forms that 
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are firmly supported from below will not go down 
when stepped on or run over by a loaded wheel- 
barrow. When the concrete arrives everyone is too 
busy to be concerned with the forms. For the 
finished slab to have the intended shape and grade 
the forms must be sturdy enough to withstand 
the activity of placing and finishing the concrete. 

Placing the concrete is the same for all finishes 
—the basic rules always apply. The ground and 
forms should be wet down before the concrete is 
placed. There should be no puddles of water to 
weaken the concrete. The concrete should be 
placed as close to its final location as possible and 
moved as little as possible to keep the heavy 
aggregate from sinking to the bottom. The con- 
crete should be struck off promptly and brought 
to the level set by the forms. The surface should 
be smoothed quickly with the darby to remove 
bumps and depressions and to embed the coarse 
aggregate. Then leave the surface alone. Con- 
crete once struck off should be left undisturbed 
until ready for finishing. Any working of the 
surface while free water is present will mix that 
water into the concrete and weaken the surface. 
Most surface failures are caused by too early or 
too much floating and troweling. 


exposed aggregate surfaces 


The aggregate to be exposed must be carefully 
selected. The color and size depend on the effect 
desired. This is limited only by the availability of 
material and the imagination of the designer. 
However, the aggregate must be hard, sound, and 
of proper shape. Thin, flat pieces will not bond 
properly to the concrete and will be loosened and 
come out either while being exposed or soon after 
the slab is open to traffic. 

The aggregate should be stock-piled in a con- 
venient location to be available immediately after 
the concrete is screeded and darbied. It should be 
sprayed with water about the time the concrete 
arrives so that the surface of the stones will be 
damp when placed. As soon as a small area has 
been darbied the stones should be spread uni- 
formly over the surface. 
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The entire area should be covered with a single 
layer of stones. The presence of stones on top of 
other stones will only increase the difficulty of 
embedding the aggregate. Special care should be 
taken to be sure the edges of the slab are well 
covered. Having the aggregate damp will help in 
embedding the particles in the concrete, but care 
should be taken that no excess water is carried 
to the concrete. As soon as an area has been 
covered evenly, the stones should be embedded 
completely in the surface. A patting action of 
rapid light taps with the darby will do best in this 
operation. This starts a flow of paste to the sur- 
face as the stones go down. A few light passes 
with a float will then return the surface to the 
same appearance it had following the first darby- 
ing. In very hot weather or on very large jobs it 
may be necessary to brush or spray a reliable 
retarder on the surface. 

The time for exposing the aggregate is quite 
critical. It should be done as soon as the concrete 
has set sufficiently to hold the aggregate firmly, 
and while the paste can still be removed by light 
brushing and flooding with water. Ideally the 
surface paste should be removed with a hair brush 
and a full flow of water across the surface pro- 
vided by a hose without nozzle laid on the surface. 
When setting is too rapid to permit this, a stiff 
fibre stable broom and a nozzle may be used, but 
care should be used to avoid dislodging the stones. 

Brushing and washing should continue until the 
desired degree of exposure has been attained. How- 
ever, care must be taken to assure that slightly 
more than one-half of the depth of the aggregate 
remains embedded. Where necessary a_ scrub 
brush and a pail of water can be used to clean up 
individual spots missed in the general wash. Ap- 
proximately two to four hours after the aggregate 
has been exposed it should again be washed and 
very lightly brushed to remove any cloudy residue 
on the aggregate. 

An alternate method is the wet-top or two- 
course method. This consists of a base course 
which is struck off approximately one inch below 
the finished surface and a topcoat containing the 
special aggregate in place of the coarse aggregate. 
The top course should not be placed until the base 
course has hardened sufficiently to be ready for 
troweling. Placing of the top course may even be 
delayed until the next day. If delayed till the 
following day, the base course should be hosed 
down thoroughly and scrubbed with a cement 
slurry before placing the top course. The aggregate 
in the top course is then exposed as described 
above. 


Following the second washing the slab should 
be well cured by any of the accepted methods. 
Perhaps the best method for exposed aggregate is 
a 3- or 4-inch cover of thoroughly wet sand. The 
sections of concrete holding the individual pieces 





of aggregate are quite thin; consequently they 
must be well cured to develop their full strength 
to prevent loss of stones from the surface. 


Regardless of the method used, finishers who 
are not familiar with exposed aggregate work 
should make a sample panel before starting on 
any important job. 


flagstone finish 


Flagstone finishes made by tooling in artificial 
joints after troweling are familiar to everyone. 
They have one common fault: the uniform joints 
look mechanical. The method described below 
gives a very real looking flagstone joint. It also 
permits the finisher to see the pattern of his 
“stones” and to make such adjustments as he 
wishes before actually jointing the slab. 

The joints are made by troweling in prepared 
wooden joints which are removed after the slab 
has hardened. Wood lattice stock % inch by 1% 
inches is cut into random lengths from 4 inches 
to 32 inches long. These pieces are then finished 
by carving the sides into irregular jagged shapes. 
The edges are undercut so that the bottom face 
will be narrower than the top face to prevent 
locking into the slab and permit easy removal. To 
prevent curling the pieces should be waterproofed 
by two complete coats of good varnish or thor- 
oughly water soaked prior to use. 

After the slab has been screeded and darbied 
it is allowed to set until ready for finishing. In 
this case it is necessary to begin finishing some- 
what sooner than normal. The wooden joints are 
laid out on the slab in the desired pattern. 

The strips can readily be adjusted to improve 
the pattern by simplifying complex shapes or 
eliminating flags that are too small. As soon as 
the pattern is adjusted the wooden strips are 
pressed into the concrete and the surface is floated. 
Care should be taken to bring the top of the wood 
just flush with the top of the concrete. The con- 
crete can then be troweled for a normal gray color, 
or a dry-shake color can be added at this time. 

To insure a uniform color it is best to use a 
factory prepared color topping. Color toppings 
consist of portland cement and fine aggregate in 
about equal parts plus the required pure mineral 
oxide pigment to produce the desired color. This 
pigment is a very fine powder and it is practically 
impossible to job-mix the color without getting 
color streaks and variations. 

The dry-shake color is thrown over the surface 
with a swinging shaking motion of the arm and 
the powder is released between the spread fingers 
to break it up and produce a uniform distribution. 
It is best to spread about half the required amount. 
This is floated and troweled before adding the 
other half. After floating the second application, 
and before troweling, the tops of the wood strips 
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Photo above shows the prying up of one of the pre- 
pared wooden joints used to produce a simulated flagstone 
finish. The slab can be left depressed as shown below, or 
the joints can be filled with a contrasting mortar. 


should be cleaned of paste which may have been 
carried over them. A patching trowel or putty 
knife can be used to scrape the wood clean. The 
final steel troweling will then bring the wood 
joints and concrete to a uniform surface which 
can be left smooth, or lightly brushed. The follow- 
ing day the curing cover can be taken off and 
the wooden strips removed by lifting with a patch- 
ing trowel. The slab can be left with depressed 
joints, or the joints can be filled with a contrasting 
mortar. A natural gray slab with white mortar 
joints is very attractive. Natural gray joints look 
well with a colored slab. 

Before filling the joints the slab should be 
flooded with water to keep it cool and keep the 
joints damp. Immediately before troweling in the 
mortar the joint should be brushed with a paste 
of portland cement mixed to a heavy cream con- 
sistency with water. Care must be taken to prevent 
smearing mortar outside the joint area. A large, 
coarse synthetic sponge and bucket of water will 
be useful in cleaning the joint edges. In this 
operation it is best for two finishers to work to- 
gether. One should paint in the cement grout 
ahead of the mortar and clean up the joint edges 
while the other concentrates on packing in the 
mortar firmly and neatly. (MORE) 
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applied designs 


Many designs can be readily imprinted in the 
surface of concrete. One of the most interesting 
is leaf impressions which give the effect of age-old 
fossils. Large fresh perfect leaves should be 
selected and picked at the last possible moment 
before using. Immediately after an area has been 
given its final troweling and/or brushing, the 
leaves are placed on the slab where imprints are 
desired. This could be either in a regular border 
around the slabs or in random clusters. After the 
leaves are located, the finisher presses them into 
the surface with a steel trowel. Care must be 
taken to prevent cutting or tearing the leaves 
with the trowel edge. A small amount of paste 
may be carried over the top of the leaf but this 
should be held to the minimum consistent with 
completely embedding the leaf. For the best re- 
sults the leaves should be left in place until the 
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slab is cured when they can easily be removed by 
pulling on the stem. 

A second pattern can be made by marking 
circles on the slab after the final smooth finish has 
been completed. This can be done with a variety 
of sizes of tin cans in random pattern or by 
one or more sizes in a definite regular pattern. 
Large metal cookie cutters in various shapes can 
also be used for this purpose. 

Where a large area is to be finished in this 
fashion, more workmen will be required. Imme- 
diately after the final troweling the surface will 
be quite hard, but can still be easily marked. How- 
ever, as the slab continues to harden it will become 
more difficult and finally impossible to make im- 
pressions to the same depth and appearance. When 
more than one workman is doing this job, their 
work must be carefully coordinated so that the 
finished pattern will be uniform. A good method 
for agreeing on the design to be used is to produce 
a sample pattern on a nearby driveway or side- 
walk by dipping the tools in powdered chalk and 
marking an area large enough to serve as a guide. 
This can be washed away later. A large sheet of 
primed wall board can also be used. 


textured finishes 


The texture of the finish can be varied as 
desired from very smooth and slick to as rough 
as a frozen gravel path. The smoothest finish of 
course is produced by a highly skilled workman 
using a steel trowel, with the final troweling being 
done when the surface is very hard. A softer finish 
can be made by starting the final troweling sooner 
and by finishing with a swirling motion of the steel 
trowel held flat like a float. This produces a matt 
finish. The surface can be further varied by ad- 
vancing the time of the final finishing operation 
and by varying the tools used. Aluminum and mag- 
nesium floats will produce medium textures while 
wood and cork floats will produce coarser textures. 
Brushes and brooms too will produce a wide va- 
riety of textures. A soft hairbrush drawn across a 
hard troweled surface will only take the gloss off 
the finish, while a stiff fibre bristled stable broom 
on soft concrete produces a heavily textured non- 
slip barnyard surface. The pattern of floating or 
brushing too can be varied, from tight twists with 
the float to wide sweeping arcs or figure eights and 
from straight parallel passes with the brush to 
wavy strokes or combinations of the two. 

Infinite variations of finish are possible for con- 
crete surfaces, limited only by the imagination of 
the designer and the skill of the craftsman. Many 
of these finishes can be produced with no more 
effort and expense than standard finishes, and in 
some cases the cost may be even less. They all 
add new beauty and appeal and help sell more 
concrete. END 





THE 
DEVELOPMENT 
OF REINFORCED 
CONCRETE 
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The partnership of concrete and steel is dramatically 
typified by this construction site photo showing crews plac- 
ing concrete on and within a labyrinth, of reinforcing bars. 


THE ART AND SCIENCE Of concrete construction has 
a long history, dating at least to ancient Rome. 
The development of reinforced concrete, on the 
other hand, is relatively recent, being scarcely one 
hundred years old. Numerous men and organiza- 
tions in Europe and the United States have made 
major contributions to the understanding and use 
of reinforced concrete, and our purpose here will 
be to provide a quick review of some of the high 
spots. 

Jean Monier, a French gardener who knew noth- 
ing about engineering or architecture, has long 
been given credit for the first use of reinforced 
concrete. Monier embedded wire nets in concrete 
to produce strong and durable tree and flower 
pots, and patented his process in 1867. Later, in 
the 1870’s, Monier obtained patents on processes 
for building reinforced concrete pipes, reservoirs, 
floors, straight and arched beams, and bridges. 

However, thirteen years before Monier’s initial 
accomplishment, W. B. Wilkinson in England 
developed a form of reinforced concrete for fire 
resistant floors, reinforcing his material with wire 
ropes. In France, Francois Coignet in 1865 received 
a patent for a process of constructing floors rein- 
forced with longitudinal and transverse rods em- 
bedded in concrete. In the United States, R. B. 
Stevenson in the 1850’s patented a method of using 
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mortar and sheet metal to cast concrete pipes. 
And, aiso in this country, S. T. Fowler in 1860 
introduced a method of embedding horizontal and 
vertical timbers to reinforce concrete walls. 

Jean Monier did not invent reinforced concrete, 
but he did much to popularize it. In a compara- 
tively short time, aided by trained engineers, he 
constructed nearly a thousand reinforced concrete 
water and gas tanks in France. 

During the developmental period of reinforced 
concrete construction, numerous men introduced 
systems, most of them under patent for the exclu- 
sive benefit of their developers and promoters. 
One of the most successful systems was that per- 
fected by Francois Hennebique in France, who 
developed a method of using two series of rein- 
forcing rods. One of the series was straight, and 
lay in the lower part of the concrete. The other 
lay on the top and bent down near the center of 
the span to lie close to the straight rods. Henne- 
bique also used flat iron stirrups in beams and 
slabs. His method, at the same time, called for the 
casting of slab, beams, and columns as a single 
unit, and thus he has received credit for origi- 
nating monolithic construction. With modifica- 
tions, several features of the Hennebique system 
remain in use today. Between 1892 and 1899, 
Hennebique and the contractors licensed to use 
his system completed hundreds of reinforced con- 
crete buiidings. 

Thaddeus Hyatt stands out among the pioneers 
of reinforced concrete in the United States. Al- 
though Hyatt apparently built little himself, he 
was a careful and tireless experimenter and added 
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These two photos of the Pantheon in Rome, an outstand- 
ing example of the lasting qualities of concrete even 
without steel reinforcement. Built in 117 to 138 A.D., the 
roofs and arches of the 140-foot diameter dome are of 
concrete. 


much to the knowledge of reinforcement. 

Searching for fire-resistant materials in the 
1870’s, Hyatt experimented with rolled steel girders 
and joints encased in concrete. He subjected beams 
and slabs to furnace heat to determine the time 
required for heat to penetrate layers of concrete, 
thus obtaining data for a thermal chart. He also 
experimented to compare the factors of expansion 
and contraction of concrete and iron, and demon- 
strated that reinforced concrete beams were free 
from danger of rupture by fire because the expan- 
sion of iron and concrete were the same. This 
discovery alone placed Hyatt in the front rank 
as a contributor to modern reinforced concrete 
design. 

In other experiments Hyatt dispensed with floor 
joists and substituted flat tie-irons, proving that 
concrete would act as the compressive member of 
a beam or a slab while the reinforcement resisted 
the tensile stresses. Hyatt constructed concrete 
beams with tension iron in various forms. In some 
cases he used circular bars on the tops and bottoms 
of beams. In other cases he utilized bent bars 
for bottom reinforcement. Hyatt proved by experi- 
ment the existence of sound bond between iron 
and concrete and showed that the failure of dif- 
ferent beams varies with respect to the amount of 
reinforcement. 

Apparently without reference to Hyatt’s work, 
William E. Ward, a mechanical engineer, became 
another United States pioneer in reinforced con- 
crete construction. Ward earned his place indi- 
rectly because of his wife’s great fear of fire. 

To quiet his wife’s apprehensions, Ward wanted 





to build a fireproof home, and this objective led 
him to experiment with reinforced concrete early 
in the 1870’s. He made careful tests of the de- 
flection, shear strength, and fire resistance of 
reinforced concrete, and eventually reached the 
significant conclusion that iron placed near the 
bottom of a beam would utilize fully its tensile 
strength to resist strain below the neutral axis. 

Completing his experiments, Ward engaged 
Robert Mook, a New York architect, to design the 
first reinforced concrete house in the country. 
The house was finished in 1875. All beams, floors, 
and roofs, as well as the external and internal 
walls, cornices, and towers were built of concrete 
reinforced with light iron beams and rods. The 
only wood in the building was in the window 
frames, doors, and stair railings. 

Ward’s neighbors at Port Chester, New York, 
where the house stood, reacted normally. They 
expected the imminent collapse of a building 
constructed of such unorthodox materials, and 
said as much, calling the house “Ward’s Folly.” 
But after the house proved itself comfortable and 
durable, it became “Ward’s Castle.” 

Probably no one man did more to popularize 
reinforced concrete building in the United States 
than Ernest L. Ransome, son of Frederick Ran- 
some, who developed one of the first rotary kilns 
for manufacturing cement in England. Ernest L. 
Ransome became superintendent of the Pacific 
Stone Company of San Francisco in 1870, and soon 
thereafter grew interested in reinforced concrete 
construction. 

Ransome’s first important use of reinforced con- 
crete was in the construction of the Junior Mu- 
seum at Stanford University in 1889-91. Ransome 
built the walls and floor of concrete and the roof 
of interlocking concrete tiles on iron trusses. The 
following year he erected a borax factory in Ala- 
meda, California, and in 1897 he invaded the east 
coast to build a similar structure in Bayonne, New 


The function of reinforcing steel in a concrete beam is 
graphically indicated by the pattern of cracks in this 
laboratory specimen after it was loaded to the verge of 
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Jersey. Before the twentieth century was more 
than a few years old, Ransome had reinforced 
concrete buildings of various types to his credit 
in New York, Illinois, Connecticut, Ohio, and Wash- 
ington, D. C. One of his important contributions 
to reinforced concrete design was the development 
of a basic structure consisting of a series of col- 
umns and floors between which the concrete walls 
could be cast in place as desired. This design 
eventually replaced the common practice of erect- 
ing concrete walls that were load bearing and 
hence thick. 

The development of reinforced concrete was not 
confined to its use in buildings, of course. Toward 
the end of the nineteenth century Edward Thatcher 
in the United States and Fritz von Emperger in 
Austria-Hungary made contributions to the devel- 
opment of reinforced concrete bridges. Other men, 
such as Burnham in Chicago, furthered the use 
of reinforcement in concrete foundations. Chim- 
neys, crib work, piers, railroad beds, grandstands, 
tanks, and sewers were also constructed of rein- 
forced concrete. 

By 1900 various names were applied to reinforced 
concrete. It was called armed or armored concrete, 
ferro-concrete, hooped concrete, sidero-concrete, 
steel concrete and concrete steel. Regardless of 
the term, architects, builders, and the general 
public viewed the material with mixed emotions. 
Disastrous fires pointed up the value of buildings 
constructed of reinforced concrete, but the widely 
publicized failure of some concrete buildings in 
the United States raised serious doubts about the 
material. Many difficulties resulted from too early 
removal of forms, careless and unwise placement 
of reinforcement, inadequate provision for expan- 
sion and contraction due to temperature change, 
weak or leaky forms, inadequate tamping, and 
excessive dependence on empirical designs and 
fallacious load tests. 

Much of the experimentation and use of rein- 


failure. The tensile stresses in the bottom portion of the 
beam were transferred to the reinforcing when the con- 
crete cracked. 





Another interesting example of the staying power of 
concrete is this remarkably well preserved section of the 
first stone and concrete aqueduct built in the United 
States. The structure was completed in 1769 to carry 
water to the Mission of San Diego, California. 


forced concrete had been on a trial and error basis. 
Ransome had experimented more extensively than 
most, but he had developed no underlying theory 
to govern any part of reinforced concrete construc- 
tion. Mathias Koenen, in Berlin, Germany, was 
the first experimenter to deduce methods of com- 
putation for load tests, publishing his analysis of 
tests conducted in Germany in 1886. Koenen based 
his theory of flexure on the following premises: 
(1) plane sections perpendicular to the neutral 
axis prior to bending remain so following bending; 
(2) stress is proportional to strain; (3) there is 
perfect bond between concrete and steel; and 
(4) tension stresses in the concrete are not con- 
sidered. Koenen’s basic procedure is still generally 
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accepted and used today. 

With this beginning in theory, some basis existed 
for the development of standardized procedures 
for design, construction and testing of concrete. 
Within the first decade of the twentieth century 
such standards were established in Germany, 
France, England and Switzerland. In the United 
States, during 1903 and 1904, the American Society 
for Testing Materials, the American Railway Engi- 
neering and Maintenance of Way Association, the 
American Society of Civil Engineers, and the Asso- 
ciation of Portland Cement Manufacturers (which 
later became the Portland Cement Association), 
appointed committees that agreed to investigate 
jointly problems connected with reinforced con- 


crete. The Joint Committee’s objective was to 
investigate current practices and provide infor- 
mation on the properties of concrete and reinforced 
concrete. It was also to recommend necessary 
factors and formulas required in the design of 
structures using these materials. The Committee, 


along with several universities investigating rein- 
forced concrete, looked into such problems as 
complex flexure beam tests, shearing strength of 
plain and reinforced concrete, strength of T beams, 
temperature changes and their effects, the effect 
of position and shape of reinforcing bars for 
various steel percentages, loading effects, bonds, 


methods of bending up reinforcing bars, and diag- 
onal tension cracks. The Joint Committee pub- 
lished several progress reports, and its final report 
appeared in 1917. 

The American Concrete Institute also became 
an influential organization in the development of 
reinforced concrete standards. Chartered in 1906 
as the National Association of Cement Users, it 
changed its name to ACI in 1913. The ACI had 
affiliated with the Joint Committee before the 
Committee’s final report, and devoted additional 
attention through committees of its own to the 
study of reinforced concrete and to procedures 
for its use. The Joint Committee published sub- 
sequent reports in the 1920’s, and submitted the 
last one in 1940. The ACI continued its work on 
reinforced concrete after that date, revising its 
code of practice in 1941, 1947, and 1951. During 
the 1950’s the ACI gave particular attention to 
the study of precast and prestressed reinforced 
concrete. 

The history of reinforced concrete shows that 
numerous individuals worked to improve construc- 
tion methods and design, often without communi- 
cation and coordination with one another. To win 
full public and professional acceptance of rein- 
forced construction, the need for scientific inves- 
tigation and standardization arose. The Joint 
Committee and the ACI filled this need, and com- 
menced research soon after the turn of the cen- 
tury that has benefited the industry immeasurably 
and which continues today. END 





Prestressed Pylions and Cables 
Support This School Roof 


AN IMAGINATIVE DESIGN CONCEPT by an architect has 
produced the West Coast’s first all-concrete struc- 
ture wholly supported by cables, providing a new 
type gymnasium and field house with a completely 
column free interior, lowered heating costs and 
easier and more economical maintenance. 

The $1,440,000 project for Central Washington 
College at Ellensburg was built for $14.15 per 
square foot. It provides a clear floor area measur- 
ing 150 by 390 feet with a 35-foot minimum height. 
Galvanized bridge cables held aloft by concrete 
pylons support the entire roof except where it is 
fastened to the exterior walls. 

The selection of a cable suspended roof system 
on pre-stressed concrete pylons was based on a 
number of considerations, many of them appli- 
cable to building construction everywhere. By 
reversing the more conventional trend and dra- 
matically revealing the structure on the exterior 
of the building the designer achieved an inter- 
esting alternative to the “big barn” appearance 
which normally results when so much net space 
must be enclosed. This decision, of course, also 
eliminated extra high exterior walls as well as any 
need for heating and lighting of the 40 percent 
additional space which would have resulted from 
the use of truss or arch designs. Total wall height 
was reduced about 14 feet. The design also en- 
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couraged the use of controlled daylight through 
the installation of skylights and a system of auto- 
matic louvers controlled by photoelectric cells 
which close or open in response to the amount 
of light falling on the roof. 

The school structure features a series of 78-foot 
high pylons which grasp the steel bridge strands 
supporting the floating roof. The ends of the 
strands are anchored in continuous concrete dead 
men buried 12 feet below the surface. The cables 
are galvanized bridge strand 1% inches in 
diameter. 

The post-tensioned concrete pylons are free- 
standing and carry extremely heavy loads. The 
units are hollow with 4-inch thick walls, and they 
were made of 7,500 psi concrete. Half-inch lead 
plates under the bottom of each pylon equalize 
the pressure on the concrete. 

The walls of the building are of tilt-up construc- 
tion using 30-foot square panels of lightweight 
concrete surfaced with pink crushed marble to 
eliminate painting and maintenance. Columns be- 
tween the panels were also precast on the site; 
they are welded to the panels and sealed with 
provision for expansion and contraction. 

The architect on the project was Ralph Burk- 
hard and the contractor was Anderson, Birkeland 
& Anderson of Tacoma. END 
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FILE: Tilt-up 


Some Characteristics of 


TILT-UP CONSTRUCTION 


TILT - UP CONSTRUCTION utilizes 
concrete in its hardened form 
rather than in its plastic form. 
It involves the casting of wall 
panels, usually at the job site, 
and their erection by a crane 
or other means to a vertical posi- 
tion for attachment to a floor 
slab. Tilt-up is well suited to 
one-story structures—ware- 
houses, industrial, commercial 
and business buildings, and 
schools—and it has proved suc- 
cessful in some types of multi- 
storied buildings. 

Although the possibilities of 
tilt-up construction were real- 
ized as early as 1910, the method 
saw little use in the United 
States until about 1945. Since 
then, it has enjoyed increasing 
popularity. It is the purpose of 
this article to deal generally with 
some of the principles, proce- 
dures, and problems that char- 
acterize the method. 

The advantages of tilt-up con- 
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struction are numerous. Impor- 
tant among them are: (1) the 
formwork for the wall panels is 
cut to a minimum as only perim- 
eter forms are needed; (2) pro- 
duction line techniques are read- 
ily applicable to most phases of 
the work; (3) reinforcement, 
electrical conduits, and window 
and door frames are easily 
placed in open, horizontal forms; 
and (4) a wide range of archi- 
tectural designs and treatments 
may be included with little loss 
in economy. 

Two types of wall panels lend 
themselves to tilt-up construc- 
tion—the thin shell and the flat 
cast. Thin shell panels are usu- 
ally cast in especially fabricated 
molds, often at a factory, occa- 
sionally at the job site. These 
panels are economical in mate- 
rials, relatively light, and easily 
stored. However, they require 
higher strength concrete than 
flat cast panels and the forms 


are often uneconomical to fabri- 
cate unless utilized at least 30 
to 40 times. 

Flat cast panels, the more 
common type in tilt-up con- 
struction in the United States, 
require more material, are heav- 
ier, and involve greater deflec- 
tion and plastic flow than thin 
shell. But flat cast forming costs 
are small, the job site can be 
easily used for casting, less qual- 
ity control is demanded through- 
out, and common and unskilled 
labor can be used to advantage. 

Flat cast wall panels prepared 
on the job may be cast on the 
earth, on a bed of sand covered 
with a polyethylene sheet, or on 
a thin concrete skin. However, 
with few exceptions, the floor 
Slab itself is the ideal casting 
platform. Under certain condi- 
tions panels may be cast in 
stacks, using plywood or poly- 
ethylene sheets between the 
units. 

















Regardless of the type of build- 
ing in which they are used, con- 
crete floor slabs must be level, 
smooth, and tight, free from un- 
sightly cracks, and strong enough 
to bear storage and traffic loads. 
In tilt-up construction, since the 
slabs usually serve as casting 
platforms, they must be espe- 
cially free from cracks, for any 
cracks will be cast in reverse in 
the wall panels. While this in no 
way affects the strength of the 
panels, it often affects the cus- 
tomer’s satisfaction with the job. 
Since in many cases the floor 
slab will serve as the wall erec- 
tion platform, and_ therefore 
must bear the weight of heavy 
erection equipment, the strength 
of the slab assumes paramount 
importance. 

In part the slab’s strength de- 
pends on the subgrade. A poor 
subgrade will allow floor bending 
and cracking during wall erec- 
tion. Hence the builder must 
know something about the soil 
on which he works, and compact 
it properly before casting the 
slab. 

As to reinforcement, some au- 
thorities believe it unnecessary 
in the floor slab, asserting that 
customers would be better served 
by an extra inch of concrete. 
Other experts disagree. Rein- 
forcement does control the size 
of cracks and spaces them closely 
together, but effective concrete 
crack control also depends on 
familiarity with and allowance 
for the material’s shrinkage 
while it is subjected to tempera- 
ture variation during hardening. 
The tendency of slabs to crack 
can be curbed by placing an inch 
of sand beneath the concrete, as 
well as by the proper use of large 
aggregates, air entrainment and 
crack control joints. 

A building’s purpose will in 
some measure determine the de- 
Sirable thickness of the floor 
Slab. The slab may range from 
4 inches for office buildings to 
8 inches for heavy duty storage 
buildings. Concrete for the slab 
should have a minimum 28-day 
Strength of 3,000 psi, but for 
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maximum resistance to abrasion 
during wall erection a strength 
of 3,500 to 3,800 psi is recom- 
mended. Experience indicates 
that concrete with a slump of 
2% to 3 inches, with aggregate 
of at least 1% to 2 inches, works 
well. Ponding or wet curing of 
the concrete gives best results; 
spraying and fogging with water, 
then covering with waterproof 
paper the next best. 

Footings for the wall panels 
may be prepared as the floor slab 
undergoes finishing. A good pro- 
cedure is to trim the soil along 
the edges of the slab to as near 
the vertical as possible, drill the 
footings by machine (interior 
footings, too, if needed), and im- 
mediately line with concrete. The 
openings should be covered with 
plastic film blankets to keep 
water out. 

Wall panels for tilt-up con- 
struction are usually 6 to 8 
inches thick. Aggregate should 
be at least 1% inches and may 
be as large as 2 to 3 inches. The 
standard practice is to use 5 
sacks of cement per cubic yard 
to obtain a 28-day strength of 
2,500 psi. Lightweight concrete 
composed of expanded slag or 
shale aggregate may be used for 
wall panels, but it should be 
noted that lightweight costs 
more than conventional concrete. 

Stopping pipes and utilities 
below the surface and temporar- 
ily closing the openings with a 
sand filling and a thin coat of 
mortar are part of the planning 
for panel casting when the floor 
Slab is used. In addition panel 
form layout should be planned 
with an eye to the most eco- 
nomical use of available space. 

Builders have employed oil, 
grease, canvas, polyethylene film, 
paper and plywood as bond 
breakers between floor slab and 
wall panels. There are numerous 
liquid bond breaking materials 
on the market that are efficient, 
low in cost, and easily brushed 
or sprayed on the slab. These 
materials serve a dual role as 
bond breakers and as curing 
membranes. The recommended 





procedure with liquid bond 
breakers is to spray an even first 
coat on the slab, and on the fol- 
lowing day to lay the panel forms 
and apply a second coat of the 
same or lighter consistency. 
Spraying the forms at the same 
time will seal them from mois- 
ture and facilitate their removal. 
Since wall panels are subject to 
considerable stress during erec- 
tion, there is little question re- 
garding the desirability of re- 
inforcing them. To speed this 
operation, some builders have 
found it expedient to prepare the 
reinforcement outside the panel 
forms while the ficor slab under- 
goes finishing. A jig can be set 
up to space the steel for identical 
mats, and the bars can be tack 
welded or tied. When all is ready, 
the mats can be lifted- and set 
into the panel forms. The 14-inch 
round bar is generally used for 
reinforcement, although some 
builders prefer %,-inch or even 
5g-inch steel. Some builders ex- 
tend all horizontal bars for the 
wall panels as dowels into poured 
columns at joints; others stop 
the bars at the panel edges and 
use lapping dowels. The gen- 
erally accepted rule falls between 
the extremes: extending 50 per- 
cent of the bars as dowels. 
Cracking wall panels during 
erection is detrimental both to 
structure and to sales. Conse- 
quently some authorities favor 
prestressing over conventional 
reinforcing. Reinforcing steel in 
most concrete structures can be 
placed so as to absorb tensile 
stresses. Tilt-up wall panels are 
relatively thin, and the rein- 
forcement must usually be placed 
at the neutral axis rather than 
on the tension side. As a result 
bending stresses during erection 
rest largely on the concrete. The 
steel does not go to work until 
the concrete cracks. Tensioning 
the steel by prestressing, some 
experts assert, will increase com- 
pression and the modulus of 
rupture and thus diminish the 
chance of cracking the panels. 
In planning wall panels pro- 
vision must be made for pickup 
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This picture sequence shows just how 
simple the whole idea of tilt-up is, 
As shown in the top view, wall panels: 
are formed right on the floor slab. 
Bond between the two surfaces is pre- 
vented by use of a separating com- 
pound or polyethylene film. When 
panel has developed required strength, 
it is tilted into position by means of 
a crane. 


insert eyebolts, brackets, or hair- 
pin units, which are generally 
welded to the reinforcement and 
the protruding parts removed as 
the building is finished. These 
units may be purchased or fabri- 
cated by the builder. It is possi- 
ble, by providing for proper holes 
in the panels, to use recoverable 
pickup units consisting of a sleeve 
and plate to which an insert is 
attached by a bolt. They can be 
removed and the holes filled upon 
the completion of panel erection. 


The size and shape of the 
panels will to a great extent de- 
termine the number and place- 
ment of pickup points. A 2-point 
pickup suffices for many panels, 
but for larger ones 4- and 6-point 
pickups have been utilized to al- 
low properly for stresses. Vacuum 
lifting devices that eliminate spe- 
cial inserts have been developed. 
Their major use appears now to 
be with thin shell panels; for 
large, flat-cast panels, the point 
pickup system is at present the 
most economical. 


Placing and finishing concrete 
for wall panels is much the same 
as for floor slabs. Usually con- 
crete is placed in the forms di- 
rectly from the ready mix truck, 
although some builders prefer to 
use a crane and bucket. Space 
problems may dictate this pro- 
cedure. Vibratory screeds are 
generally not suitable for wall 
panel finishing, as the surfaces 
are small and there are numerous 
projections. At the same time, be- 
cause panels are cast on a sealed 
surface, there can be no down- 
ward movement of water in the 
concrete. The upward movement 
of all water causes formation of 
tiny channels which produce 





SLAB CONNECTION 


SLAB-COLUMN CONNECTION 
ae 


PHOTOS THROUGH COURTESY OF TISHMAN RESEARCH CORPORATION, NEW YORK, N. Y., DESIGNERS AND DEVELOPERS OF TIERPARK GARAGES 


Grout and dry pack mortar with rapid strength development and 
minimal shrinkage is essential for the fast erection of the new Tier- 
park Parking Structures developed by Tishman Research Corporation. 
Composed of only three elements — slabs, columns and ramps — 
a Tierpark structure is erected within a matter of days. 


e 
5000 psi Mix proportions for high strength grout and dry pack mortar were 


“ ~ developed at the Sika Concrete Laboratory. Sika Set liquid, diluted 
in sixteen hou rs 1:3, added to the dry pack produced compressive strengths exceed- 


~ ing 5000 psi at sixteen hours. Sika Set, diluted 1:4, added to the 
with SIKA SET poured grout produced compressive strengths exceeding 3000 psi 
at sixteen hours. Proportions of 1 part Type III cement to 1-1/2 

parts sand were used. 


Structural concrete was initially retarded by the use of Plastiment 
Retarding Densifier to facilitate finishing — with rapid strength gain 
as an added bonus to the manufacturer of the precast, prestressed 
elements. 


For full details on Sika Set Shrinkage Reducing Accelerator and 
Plastiment Retarding Densifier ask for your copies of SET-661 and 
PCD-59. Offices and dealers in principal cities, sixteen affiliate 
manufacturing companies around the world. In Canada, Sika Chem- 
ical of Canada, Ltd.; in Latin America, Sika Panama, S. A. 


SIKA CHEMICAL CORPORATION 


Passaic,N. J. 
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Dependable gasoline 
engine generator plant 


180-cycle 230-volt 
10,500 rpm motor— 
right at the 

working end! 


Every feature you've looked for is built into this newest Viber vibrator: 
brute power, high speed, one-man operation, easy maintenance. Hi-Viber 
consolidates the lowest slump concrete—with power to spare! It’s easy to 
handle on narrow scaffolds, high forms or at hard-to-reach pour sites—as 
far as 200 feet from the generator. Simple motor design eliminates down- 
time and job failure. Just two moving parts—the rotor and the massive 
eccentric weight—turn on lifetime-lubricated sealed bearings. 1% or 23-inch 
diameter vibrator heads have interchangeable rubber or steel tips. For com- 
plete details, call your Viber distributor or write the Viber Company, 726 
South Flower Street, Burbank 74, California. 


VIBER LINE: Concrete Vibrators, electric, pneumatic and gasoline engine powered 
Hi-cycle, Motor-in-head vibrators e Small diameter internal vibrators (electric or 
gasoline) e Laboratory electric internal e Mass concrete vibrators (pneumatic) « 
External vibrators (electric and pneumatic) e Full depth concrete paving vibrators 


it pays to standardize on 


VIBER 


~" Viber Vibrators 


plastic cracks, and vibration ag- 
gravates this tendency. As soon 
as the concrete will support 
weight, finishers must close these 
cracks. 

Steel sash cast on the inside 
face of the wall panels will pro- 
vide insurance against cracks 
that might occur at window cor- 
ners during erection. This steel 
sash can rest on the bucks, and 
the wooden frames should be 
shellacked or back-primed to 
avoid water absorption. A 45- 
degree saw cut is then made at 
each corner and the buck cleated 
to keep the cut open. When the 
concrete begins to set, the cleat 
can be removed and the buck 
allowed to shrink and close the 
cut, releasing pressure on the 
re-entrant angle of the concrete. 

Once the wall panels are fin- 
ished and properly cured, a criti- 
cal stage of the building schedule 
begins, for the process of lifting 
the panels to a vertical position 
places them in some jeopardy. 
Here the destruction of one unit 
can disrupt the schedule, result- 
ing in additional costs through 
lost time and replacement. Erec- 
tion demands thorough planning, 
proper equipment, sound methods 
and properly trained personnel. 

Truck cranes are the most com- 
mon means for erecting. wall 
panels, particularly panels for 
large buildings. Other means in- 
clude lifting masts, truck or 
ground mounted A-frames, spe- 
cial leverage devices mounted on 
wheels, fixed cranes with booms, 
and telescoping hydraulic jacks. 

In some cases a crane placed 
outside the building does the 
lifting. This is true for the erec- 
tion of lower deck panels and the 
erection of panels for multi- 
storied buildings. With many 
single story buildings, where the 
floor is designed to take heavy 
loads and the panels can be cast 
face down, a heavy duty truck 
crane of at least 35 tons capacity 
is placed inside the building for 
the lifting operation. 

Erection on the hinge principle 
does not work well with heavy, 
large panels, mainly because as 





24 CANTILEVER GIRDERS, 147’ long and weighing 250 tons each, are hung from dia- 
phragms set on bearings; none of the girders is supported directly from beneath. The 10 
drop-in girders for the suspended span, each 231’ long and weighing 222 tons, were set 
between the cantilever girders and held by stressing rods passing transversely through 
both sets of girders and cast-in-place diaphragms. 


HIGH EARLY STRENGTH, 73% sack con- 
crete, made it possible to cast a girder 
every 142 days with each form. Interior 
girder (right) has 28 tendons, containing 
24 or 28 14” dia. wires. Exterior cantilevers 
(center) have 20 tendons; drop-in girders 
have 12. 9” paper tubes in external girders 
reduced weight. 


DROP-IN GIRDERS were barged into posi- 
tion between cantilevers and lifted by 
yokes. Contractor, Terry Contracting Corp., 
New York City; Post-tensioning steel, 
Joseph T. Ryerson & Son, Inc., Chicago; 
Consulting engineers, Summers, Munnin- 
ger & Molke, Albany, N. Y. 
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Post-tensioned 
concrete 
now spans 320’ 


Thirty-four concrete girders, poured and 
prestressed on the job site, now bridge 
Lake Oneida, New York, with mainte- 
nance-free concrete extending 460’ from 
abutment to abutment and spanning 320’ 
of open water. 


Five sets of forms were assembled on 
three casting beds, two on the north 
approach and one on the south. The 24 
cantilever girders were formed first. Truck 
mixers delivered the concrete to crane 
buckets which raised it to a series of tower 
hoppers. It was placed through elephant 
trunks into openings at 4’ intervals in the 
form and vibrated around the maze of 
tendons. After 5-day water curing, side 
forms were stripped and first stage stress- 
ing completed. Girders were rolled into 
place before second-stage stressing. 


The 10 drop-in girders were stressed 
and grouted at the casting bed, then 
barged to the center of the bridge and 
raised into position. They were braced 
and diagonally tied so they could not 
move in relation to the cantilevers. Third- 
stage tensioning of cantilevers and casting 
and transverse stressing of the remaining 
counterweight and diaphragms completed 
the span work, ready for deck paving. 


Concrete deliveries for this intricate 
job were handled by truck mixers of cer- 
tified design, capacity, mixing speed and 
water control accuracy. 


a A 
NCR 
Pea 


Pere EVE 


You have a right to insist on this Rating 
Plate. It certifies compliance with the 
high industry standards which are main- 
tained for your protection by the 


TRUCK MIXER MANUFACTURERS BUREAU 


Blaw-Knox Company 
Pittsburgh, Pa. 

-Chain Belt Company 
Miiwaukee, Wis. 
Challenge—Cook Bros., Inc. 
Los Angeles, Calif. 
Concrete Transport Mixer Company 
St. Louis, Mo. 
Construction Machinery Company 
Waterloo, lowa 
Hercules Galion Products, Inc. 
Galion, Ohio 
The Jaeger Machine Company 
Columbus, Ohio 


The T. L. Smith Company 
Milwaukee, Wis. 


Whiteman Manufacturing Company 
Pacoima, Calif. 

Willard Concrete Machinery Co., Ltd. 
Lynwood, Calif. 
Worthington Corporation 
Plainfield, N. J. 





ONE SOURCE for EVERY 
ea 


make more money on 


Home Foundations and 
Light Commercial Work with 


Save time and work! This is a com- 
plete system with patented locking 
hardware bolted to panels . . . no 
danger of losing vital parts. Inner 
and outer forms go up simultane- 
ously . . . accuracy maintained 
through positive lever action that 
“‘pulls’”’ forms tightly together. Sim- 
plex forms bring about more profit 
whether used above or below grade 
. on residential projects or light 
commercial construction. 


Heavy Construction Jobs... 
Above or Below Grade with 


Typical of Simplex-Waco flexibility 
is this 32’ battered wall with counter- 
forts! Adaptability of forms per- 
mitted horizontal and vertical 
arrangements . . . use with Robert- 
son Q. panels to produce an archi- 
tectural finish.‘Simplex-Waco forms 
are easy to handle . . . quick to 
assemble . . . are self-aligning 
through special alignment slot. 

Simplex-Waco forms available on 
sales or rental/purchase plan. 


DISTRIBUTORSHIPS OPEN IN CHOICE AREAS 


patented 
locking lever 


rugged, steel 
backing bars 
bolted to panels 


1%” 9-ply 
panels... 
plastic 
impregnated 
plywood 


Standard Sizes 4’, 6’, 8’, 10’ Heights 


multi- 
purpose 
wedge 


convenient 
bolt 
storage 


slot 

for 

self 
alignment 


Available in 4’, 6’, 8’ Heights 


Send your specifications for free Layout and Estimate 


SIMPLEX FORMS SYSTEM, INC. 


5603 Industrial Avenue 
Rockford (Loves Park) Illinois 


the panel approaches the verti- 
cal, half the wall load rests on 
the hinge, and the results can 
be unfortunate. The general pro- 
cedure is to roll the crane onto 
the floor slab and attach the 
rigging clevis to pickup insert 
eyebolts or brackets. The load 
is then applied steadily on the 
panel, observations for crack 
formation constantly made, and 
the forms stripped as the panel 
rises. The panel is then pulled 
into a vertical position, the crane 
moved in close, and the panel 
boomed out. The crane then 
travels to the setting position, 
where the panel is boomed out 
over the setting pad or footing 
and lowered. The braces—light- 
weight tubular braces with quick 
adjusting hardware work best— 
are attached. Finally, the panel 
is steadied at the vertical, 
plumbed, and securely braced to 
the floor slab. 

Wall panels are usually joined 
to the floor slab by weld or cable 
clamps between dowels cast in 
the slab and panels. The space 
between floor and wall is then 
filled with rock dust, compacted, 
and the remaining portion of the 
floor placed and finished. Both 
wet and dry joinery for panels 
are practical with tilt-up con- 
struction. Wet joinery includes 
cast and untied columns. Dry 
joinery consists of welded or 
bolted joints. The details of wall 
to roof joinery will vary accord- 
ing to whether the roof material 
is wood, steel, or concrete, and 
whether there is a parapet. 

Tilt-up incorporates all the 
valuable features of concrete 
construction, including attrac- 
tiveness and variety of design, 
fire safety and low maintenance 
costs. While relatively new in 
this country, sufficient experience 
has accumulated to demonstrate 
its over-all economy and adapt- 
ability. Tilt-up has been particu- 


larly popular on the west coast, 
but builders in other parts of the 
country have begun to use it 
more frequently. Its position as 
an important method of concrete 


construction appears secure, END 





ALPH 


BETTER CONSTRUCTION THROUGH 
BETTER USE OF CEMENTS 


news and notes from the field 


THE HIGH COST OF MIXING WATER 


Careful job-site control of mixing water 
is essential for getting the best results 
in all types of concrete construction. 
Too much mixing water is a danger 
recognized by most construction men, 
and unfortunately the real damage re- 
sulting from excess water often shows 
up too late to be remedied without 
extensive costs. 


Examples of Delayed 
Damage From Too 
Much Mixing Water 


1, Cracks in foundations—Foundation 
walls and floors crack excessively from 
high shrinkage and low tensile strength 
caused by excessive mixing water. 

2. Freeze-thaw damage in pavements 
—Air is entrained in concrete to pro- 
tect it from freezing and thawing dam- 
age. When the slump is greater than 
5 inches, there is danger of the air con- 
tent decreasing which reduces this im- 
portant protection. 

3. Sand streaks in foundations—excess 
water bleeds up the sides of forms, 
washing out the cement paste, and 
leaving a streaked, raw, unattractive 
wall surface. 

4. Dusting floors—as concrete bleeds, 
water comes to the surface. If there is 
excessive bleeding, the water brings ag- 
gregate fines to the surface which often 
cause dusting and crazing. 

5. Leaky walls and wet floors—Both 
can result from excessive voids in con- 
crete caused by too much water. 


The Water/Cash Ratio 


Much has been said and written on the 
subject of controlling the amount of 
mixing water, here it is expressed in 
terms everyone understands: money. 
To change a typical mix from a 2-inch 
slump to a 9-inch slump by adding 
water costs as much as $7.50 per 5-yard 
load if the strength is maintained. 
Here’s why: 


1-In. Gravel Mix, W/C = 

(4000 psi) ' roe 

Total water used for 2-in. slump: 30 gal. 

Total water used for 9-in. slump: 39 gal. 

39 gal. — 30 gal. = 9 gal. excess water 
added 


Required Cement for 6 Gal. 
W/C Ratio 


2-in. slump, 30 + 6 = 5 bags of cement 
needed 

9-in. slump, 39 + 6 = 6% bags of ce- 
ment needed 
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Do not add extra water to flow the concrete from one point 
to another. Wheel, shovel or chute it into place. 


THE STRENGTH 4000 
HERE vy a 


STRENGTH 3000 


PSI 
2500 


2000 


As the slump increases, strength decreases. 


6% bags — 5 bags = 1% bags addi- 
tional cement needed to maintain the 
4000 psi strength 


Extra Cost of 9-In. Slump Per Yd., 
4000 psi Concrete 


Extra cement costs 
Approx. $1.50 per yard 


In other words, the extra water costs 
$7.50 per 5-yard load 


.17 per gallon 
(figures are approximated) 


The cost of mixing water should never 
be underestimated. Repairs to the struc- 
ture and damage to the contractor’s 
reputation can be far-reaching and 
costly . . . it’s at this point where the 
water/cash ratio comes into being—is 
most easily recognized. 


SLUMP 


Concrete Has a 
Bright Future 


Concrete is one of the most flexible and 
widely used of all construction ma- 
terials. Based on recent advances and 
the growing trend in design and con- 
struction, concrete will continue to 
grow in favor among engineers, archi- 
tects and customers. This is why Alpha 
is promoting these helpful tips on con- 
creting as a continuing program to help 
improve concreting practices. 


Reprints of this information are 
available free of charge. Contact 
your local Alpha Representative 


| 
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or write to Alpha’s home office. 
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\LPHA 


PORTLAND CEMENT COMPANY 


Alpha Building, 


Easton, Pa. 





FILE: Testing 


FLEXU Rr The four photographs on this page show the proper tech- 


nique to use in making concrete flexure or beam test 
TEST specimens using rigid and non-absorptive proprietary 
forms which are capable of meeting both ASTM and - 
SPEC I—_MENS AASHO specifications. 


A Figure 1. The form shown provides a beam with a length at 
least 2 inches greater than 3 times the depth of the beam as 
tested. This minimum cross sectional dimension must be at least 
3 times the maximum nominal size of the coarse aggregate used 
in making the test specimens, but in no case less than 6 by 6 


inches. A Figure 2. The base plate is secured to 
the mold with built-in studs. The concrete 
in consolidated in two approximately 
equal layers by rodding at the rate of 
one stroke for each 2 square inches of 
area. The bottom layer is rodded for its 
full depth. 


Figure 3. Here a mason’s trowel is being used to spade the 
concrete along the sides and ends of the mold. Voids left by 
the tamping rods are also filled by tapping the sides of the mold. 


on 
Figure 4. When consolidation is complete, the concrete is 
struck off with a straightedge and the surface is finished with 
a wood or metal float. It is of the utmost importance to make 
the test specimen speedily and without interruption and to pre- 
vent evaporation of water until the specimen is removed from 
the mold. Until the specimen is demolded it should be kept 
continuously moist and at a temperature between 60 and 80 2 
degrees F. ' > ss courtesy Soiltest, Inc. 
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Symons all-purpose forms 


save time, labor and material 


CUT-UP WALLS 


INSIDE 

CORNER 
OUTSIDE 
CORNER 


You can get what you need from 
Symons for cut-up wall construction. 
Our line includes standard panels, 
fillers, corners, special brackets, pil- 
aster forms, brick ledges, corbels 
plus ties and other accessories. 


CIRCULAR WALLS 


Symons steel-ply forms and flexible 
steel fillers in 1”, 1%” and 2” 
sizes are suitable for most any radius 
circular walls. Ties run directly 
through the slots in the center of the 
fillers. Minimum waling and bracing. 
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GANG FORMING 


( GANG FORM BOLT 


! 


J SIDE RAILS 


By using Symons steel-ply forms 
with the new gang form bolt, any 
size gang section can be made up 
without the use of fillers between 
each panel. You can break back ties 
before removing the gang section. 


SLAB FORMING 


When forming slabs with Symons 
steel-ply forms, the need for joists, 
and nailing usually required is elim- 
inated. Panels are laid directly on 
top of the stringers. There are no 
plywood sheets to nail down. 


For complete information on Symons products, 
just write us. Ask also about our free engineer- 
ing service ... and rental-purchase options. 


_<eSymons ciame & mec. co. 


4271 Diversey Avenue 


Dept. J-1 Chicago 39, Illinois 


Warehouses throughout the U.S.A. 


MORE SAVINGS FROM SYMONS 











books 


Small-Size Pipe for Sanitary Lateral 
Sewers. Published by Building Re- 
search Advisory Board, National 
Academy of Sciences—National 
Research Council, 2101 Constitu- 
tion Avenue, Washington, D. C. 
$1.50. 


This revision of a report orig- 
inally issued in 1957 makes 
recommendations regarding the 








Darex Diary 


Member, American Concrete Institute 
Technical Service Manager, Construction Chemicals 


'GRACE| W. R. GRACE & CO./ DEWEY AND ALMY CHEMICAL DIVISION 
Cambridge 40, Mass. + Chicago 38, Ill.» San Leandro, Calif. + Montreal 32, Canada 


minimum-size pipe to be allowed 
for use in street sanitary sewers 
in residential areas and the con- 
ditions which should be attached 
to the use of minimum-size pipe. 
Recommendations are also made 
for good design, construction, 
and maintenance practices rela- 
tive to the use of small-size sani- 
tary sewers. 






Mel Prior 





(No. 28 of a series) 


Trouble on Tap in Concrete Mixwater 


ORE THAN ONCE, I’ve been asked to name 

the basic causes of concrete failure or 
distress. We all know that trouble can 
come from many sources, but the actual 
root of the evil is sometimes hard to pin 
down. 

The one ingredient which probably 
stands out as the biggest troublemaker, 
because of misuse, is water. It has long 
been known that the water-cement ratio 
governs the strength and quality of con- 
crete. However, do enough of us recognize 
that the nature of the water used can be 
a factor? Do we fully appreciate, also, 
that an excess of water above the amount 
required for the designed mix can bring 
disastrous results? 

This country is using more and more 
detergents each year. Where do they go 
after use? Not uncommonly, they turn up 
in concrete mixing water. Unlike soaps, 
they are not filtered out during purifica- 
tion processes. Abnormally high air content 
in concrete with normal amounts of air 
entrainment specified will frequently re- 
sult . . . without the mixwater being sus- 
pect because it came from a drinking tap. 
Investigate the water next time this hap- 
pens to you. 

Excessive use of mixing water is usually 
attributable to the men on the job. They 
tend to add water to any concrete mix 
indiscriminately in order that the concrete 
may be placed with minimum effort. If 
this reduces the strength, as we all know it 
will, then their answer is to add more 
cement. 

Actually, at the present time, most con- 
crete mixes are already overdesigned. 
More cement is being used than is re- 
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quired for a given strength because the 
designers are using old specifications based 
on 1,400 — 1,500 Wagner surface areas 
rather than on the present 1,800—2,000 
Wagner surface areas of modern Type I 
cements. Not all, but a majority of speci- 
fiers are using outmoded references when 
setting up specs for concrete mixes. All 
specifications should be critically reviewed. 

The ACI, PCA and ASTM are contin- 
ually trying to bring to the attention of 
architects and engineers the changes that 
have taken place in cement in the past 
few decades. Portland cement is no dif- 
ferent from any other “raw” material. It 
must be properly used—not abused, for 
maximum efficiency in modern concreting. 
The old “saw” that extra cement will cure 
all concrete ills does not hold up any more 
than the claim of some that a certain ad- 
mixture is a panacea. We all know that 
there is no magic answer to the problem, 
but we can, at least recognize the pitfalls 
and take the indicated steps to avoid them. 

For one thing, be sure of the water used 
on the job. Especially in metropolitan 
areas, detergents are definitely a factor 
to be considered. If necessary or advisable 
check with laboratory mixes using distilled 
water. 

At the same time, consider the use of 
chemical admixtures such as WRDA water 
reducing agent or DARATARD retarding 
water reducer. These admixtures can help 
assure required plasticity, workability and 
strength with minimum content of both 
water and cement. We make no pretense 
that they are concrete cure-alls, but either 
one might very well be just what the doc- 
tor ordered for your next job. 





























Marinas: Recommendations for De- 


sign, Construction and Maintenance. 


By Charles A. Chaney. Published 
by National Association of En- 
gine and Boat Manufacturers, 
420 Lexington Avenue, New York, 
N. Y. 247 pp. Illus. $7.50. 


The public need for marinas 
increases as the sport of boating 
gains more popularity. The mod- 
ern boatman requires services 
that can be provided only by a 
water front facility adequately 
planned for small craft. Con- 
tractors, engineers and archi- 
tects will find in this book 
comprehensive information on 
all phases of the planning and 
construction of marinas. A minor 
portion of the text is devoted 
to preliminary studies and inves- 
tigations, construction costs, 
rentals, maintenance and opera- 
tion. 

Various construction materials 
with their grades, species and 
classes are considered, and defi- 
nite recommendations are made 
as to their quality, physical ca- 
pacities and durability under 
varying conditions. In many 
cases typical design analyses or 
suggested formulae, equations 
and design procedures are given 
to assist the builder in specify- 
ing ample quantities and proper 
sizes of materials to satisfy safe- 
ly, yet economically, the condi- 
tions expected in the field. Also 
there are suggestions as to the 
relative merits of many different 
types of structures and descrip- 
tions of numerous structural 
units which have rendered very 
good service in established ma- 
rinas. All of these recommenda- 
tions and suggestions, based 
upon the most sound current 
theories and practices, result in 
the development of well-founded 
standards upon which to base 
the planning of a modern and 
permanent type of marina. 






Prestressed Concrete Simply Explained. 
By H. Kaylor. Published by Con- 
tractor’s Record Limited, London. 
Obtainable from Eastern News 
Distributors, 306 West 11th 
Street, New York, N. Y. 158 pp. 
Illus. $7.00. 


In the last few years building 
techniques and materials have 
increased in range and complex- 
ity, and new methods have been 
launched which are changing 
modern architecture. Among 
these the development of pre- 
stressed concrete has made a 
very important contribution to- 
ward better and more economic 
buildings. This book explains in 
lucid terms the principles, meth- 
ods, development and design of 
prestressed concrete. The author 
has been closely associated with 
this development in both the or- 
iginal research work in England 
and it its practical application. 
For architects, engineers and 
students who wish to extend 
their knowledge of prestressed 
concrete, this book is an impor- 
tant guide. 


of piles and types of pile-driving 
equipment. The author describes 
and evaluates types of wood, 
concrete and steel piles and 
sheet piling, and gives methods 
for structural design of piles, 
prevention of corrosion of steel 
piles, pretection of concrete piles, 
and load testing. He also discusses 
the causes, methods of preven- 
tion, and remedies for pile foun- 
dation failures and the develop- 
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ments in diesel hammers, 
prestressed concrete piles, and 
sand drainings. 

Numerous line drawings and 
photographs illustrate the var- 
ious pile and rig types, methods 
of placing, steps in repair, re- 
port forms, wharf and fender 
design, and many other subjects. 
The text has been completely 
updated to cover new develop- 
ments. 


“If you have 
the water - 
we have the 
heater...” 


1 PROBLEMS 


With the 


Electro-Magic 
MODEL 400-251 


[ 


WATER HEATER 


Heat over 500 galions of 
48° water per hour to 
1 180° in less than three 
' minutes and have a con- 
stant supply all day long. 


Pile Foundations. Second Edition. 
By Robert D. Chellis. Published 
by McGraw-Hill Book Company, 


330 West 42nd Street, New York, 
N. Y. 683 pp. Illus. $16.00. 


Engineers, architects and con- 
tractors will find in this book 
much practical information on 
all phases of the theory, design, 
installation, maintenance and 
repair of pile foundations—along 
with numerous aids to overcome 
the variety of problems in pile 
design and driving. 

The subjects of ship impact 
and wave forces on piled wharves 
and jetties have been greatly 
expanded and design charts have 
been added. Among the subjects 
covered are the principles of 
soil mechanics, methods of de- 
termining pile capacities from 
driving resistance, and the choice 
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a 
Works for pennies, saves dollars! 
The Electro-Magic Model 400-251 
Water Heater is not a toy—it’s 
rugged and efficient—defies all 
comparison! The Jet Super charged 
burner is capable of producing hot 
water at 30% to 40% greater effi- 
ciency than any aspirating type 


burner. 
Sells for Only 


‘498 


Delivered anywhere in the Continental U. S. 


00 


F.O.B. 
Factory 


GET YEAR ROUND OPERATION 
e@ Heats Automatically 

@ Temperature Control 

®@ Oil or Gas Fired 

@ Flash type Boiler 

@ Set your awn temperature 


@ Hundreds in use by contractors 
and Ready-Mix plants the 
Country over. Portable or sta- 
tionary—can be moved in 5 min- 
utes to another job. 


Send to: Electronics, Inc. 
3673 East Cherry Street 
P.O. Box 150 Vermillion, S. D. 
( ) Please send me more information and 
free literature. 
( ) Please arrange for a free demonstra- 
tion without obligation. 
( ) 1 would like to discuss a dealership. 
NG ss ee ae Se _ 
ee wi 
Og NE a oe 


Our business is making HOT WATER — Larger sizes available. 





MR. CONTRACTOR 
see how dee 


all purpose form pins 


lightweight steel forms 


SAVE TIME, MATERIAL AND MAKE MORE MONEY \| 


copter concrete delivery 


Palo Alto, Calif—Faced with the task of erecting 
three 60-foot transmission towers in a mountain 
pass strewn with house-size boulders, a _ 1,700 
pound helicopter was turned into a flying ready- 
mix concrete truck. As a result, all three towers 
were ready for line stringing in two days com- 
pared with original estimates of a week or two. 
Instead of trying to round up 20 or 30 strong 
laborers to back-pack dry aggregates and water 
in, the Hiller helicopter flew in foundation ma- 
terials, concrete mix, and all the steel in eight 
and a half hours. The project was located at the 
2,000-foot level of the bulldozer proof Santa Su- 
sanna Mountains in Southern California, marked 
the first time a light helicopter has been used to 
build steel powerline structures from the concrete 
foundation up. During the operation, the copter 
hauled in 184% cubic yards of ready mixed concrete 
to pour the twelve foundations required for the 
three towers. The amount of concrete for each 
foundation varied depending on terrain but during 
one phase of the two-day airlift the Hiller deliv- 
ered 12,000 pounds of concrete in one hour. Flights 
into the canyon were up to 3% mile in length. Last 
step of the project was the delivery of all the steel 
for the 60-foot towers, which the Hiller airlifted 
in only 45 minutes. 


For all types of concrete construction 
. «flat work . . footers . . curbs 


POSITIVE NAILING POSITION UNIQUE END ASSEMBLY 


e& CONCRETE ACCESSORIES CO. 
670 N. Michigan Avenue Chicago 11, Illinois 





dome shelter 


A new lightweight structure is being used for 
job-site storage of tools and materials, as job 
construction “shacks” and as field offices. This 
portable dome is 12% feet tall, weighs 450 pounds, 
22 feet in diameter, is formed from prefabricated 
triangular panels and is weather resistant. No 
foundation or special site preparation is necessary 
since it bolts to a wooden base ring which is 
staked to the ground for permanence. Geospace 
Dome Shelters, 800 N. Lindbergh Blvd., St. Louis 
66, Missouri. 


Keyed Kold Joint Forms 


A new concrete construction product that serves 
as form, screed, and true cold joint, left perma- 
nently in the concrete floor slab. The use of 
Keyed Kold Joint eliminates spalled joints. . . 
produces a cold joint structurally sound and ar- 
chitecturally beautiful. Keyed Kold Joint also 
eliminates costly make-up and stripping of split 
forms for checkerboarding. Saves up to 35% in 
cold joint form costs... results in neater, uni- 


plastic liner 


A mat-type liner which provides for the con- 
tainment of water, brines, chemicals and sewage 
is manufactured in sheet form, and coated on the 
exterior with additional asphalt for maximum 
weather resistance. Liners are suitable for water 
reservoirs, chemical treatment ponds, sewage la- 
goons, for the general control of liquids and vapor, 
and for soil isolation of structures. W. R. Meadows, 
Inc., 26 Kimball Street, Elgin, Illinois. 


BURKE 


U. S. PAT. NO. 286486929 


Burke Concrete Accessories, Inc., 2690 Harrison Street, San Francisco 10, Calif. 
Your Name 


PLEASE SEND BOOKLET ON KEYED KOLD JOINT FORMS 


BURKE CONCRETE ACCESSORIES, INC. 


SAN FRANCISCO 10, CALIFORNIA « 2690 Harrison Street - 
LOS ANGELES 22, CALIFORNIA « 6235 E. Telegraph Road SAN DIEGO 10, CALIFORNIA » 3602 W. El Camino Del Rio 


OAKLAND 21, CALIFORNIA « 36 Hegenberger Court 
SACRAMENTO 15, CALIFORNIA ° 1730 Lathrop Way 
SAN BERNARDINO, CALIFORNIA « 225 South 1 Street 
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SEATTLE 4, WASHINGTON «© 2015 Airport Way 
PORTLAND 9, OREGON « 2344 N. W. 21st Avenue 
ALBUQUERQUE, NEW MEXICO « 604 Louisiana Bivd., S.E. 





Proved Cost Saver 
CURE ..1 SEAL 


KON STS 
WITH 3 


PRODUCT 


THOMPSON'S 
WATER 


Eliminates wet sacks, 
papers, hosing and spraying 


Spray deep penetrating, colorless Thomp- 
son’s Water Seal on fresh concrete to cure 
and seal in one operation. Save time .. . 
save labor. 


Effectively controls moisture loss for 
28 days and beyond. 


Assures uniform curing even in hot, 
dry weather. 


Helps reduce checking, cracking, 
spalling. 


Produces harder, dust-free surface. 


Eliminates waterproofing concrete 
floors. 


Permits adequate time for smooth 
troweling. 


Send for technical bulletin and 
Cont:actors Case History file. 


A proved bond breaker for pre-cast, 
tilt up and lift slab construction. Per- 
mits easy, clean separation of slabs, 
walls, pre-cast members. 


Available in 5 and 55 gallon drums from build- 


ing supply stores, paint and hardware dealers. 
4932 


ee, 


MANUFACTURERS OF FINE PROTECTIVE 
CHEMICALS SINCE 1929 
E. A. Thompson Co., Inc., Merchandise Mart 
San Francisco 3, California 


San Francisco * Los Angeles * San Diego * 
Portland * Chicago * Seattle * Denver * Dallas 
Houston * St. Louis * St. Paul * Detroit * 
Philadelphia * New York City * Memphis ¢ 
Cleveland * Factory: King City, California 
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stoop panel 


Stoop panel is tapered in two 
directions and held in place by 
removable clamps for easy strip- 
ping. Panel may be removed with- 
out enlarging the excavation. 
Removable clamps allow the slot- 
ted panel or adjacent panels to 
be removed independently of the 
stoop panel. Recommended for 
placing of residential porch sup- 
ports, device is adaptable to most 
forming systems. Rocform Corp., 
15160 W. Eight Mile Rd., Detroit, 
Mich. 


walkie-talkie 


Designed especially for use by 
construction and mining engi- 
neers, supervisors, foremen and 
surveyors, a tiny, lightweight 9 
transistor walkie-talkie has a 
maximum range of two miles on 
land, up to six miles on water, 
and operates for fifty hours on 
a standard nine-volt battery. 
Fulbright Co., 2 S. Florissant Rd., 
Ferguson, Mo. 


contractor’s transit 


A transit for the contractor, 
architect and engineer is used in 
the precise construction of foun- 
dations, piers and walks; laying 
of drainage and sewerage lines; 
landscaping; building construc- 
tion; and planning outdoor 
recreational facilities. The in- 
strument features a_ telescope 
8% inches long. The telescope 
transits, swinging through a 
complete vertical circle. This 
feature increases the range of 
vertical angles, makes possible 
prolonging lines and simplifies 
checking adjustments. It is pos- 
sible to read horizontal and ver- 
tical angles to five minutes by 
vernier. Request bulletin 285 from 
W. & L. E. Gurley, 514 Fulton St., 
Troy, N. Y. 


products 


@ 
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gang form accessories 


Developed to increase forming 
speed and economy where repet- 
itive forming is required, this 
gang form waler set consists of 
a waler rod, bracket and wing 
nut. The safe recommended 
load per lifting bracket is 
2000 pounds, with approximate 
weight per square foot of gang 
section six pounds. Symons 
Clamp & Mfg. 4249 W. Diversey 
Ave., Chicago 39. 


space heaters 


Offered the contractor to help 
him prolong his productivity into 
cold weather, five models of 
space heaters range in size from 
75,000 Btu/Hr. to 450,000 Btu/ 
Hr. The portable heaters are 
clean, ventless and odorless, and 
are said to be particularly useful 
for work around walls, floors and 
scaffolds. Kelly Machine Div., 285 
Chicago St., Buffalo, N. Y. 





pattern pistol 


This gun spray-applies dry wall 
textures, acoustic plasters, tex- 
ture paints, metallic glitters, 
waterproofing and other mate- 
rials with or without aggregate. 
The gun features a lightweight 
plastic hopper that will not dent 
or rust, and five orifices that are 
permanently attached to the 
gun. Goldblatt Tool Co., 1910 
Walnut St., Kansas City, Mo. 


electronic leak detector 


Plumbing contractors, water 
works personnel and anyone 
concerned with underground 
piping will find use for this 
midget electronic leak detector. 
With an operating weight of 20 
ounces, the midget detects all 
types of water leaks under con- 
crete, dirt, wood and other 
surfaces with rapid, pin-point 
accuracy. Goldak Co., Inc., 1544 
W. Glenoak Blvd., Glendale, 
Calif. 
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ONE GALLON of diluted 
CON-TREAT covers 400 
sq. ft. — for less than 


HOW IT WORKS. CON- 
TREAT reacts chemi- 
cally with cement to 
form a microscopic 
film that posi- 
tively prevents 
adhesion. 

Guaranteed 

not to stain 

or weaken 

concrete 

surface. 


STRIP FORMS IN HALF THE TIME... AT HALF THE COST... WITH 


new CON-TREAT 


Here’s why concentrated CON-TREAT is your best buy in a form treat- 
ment and release agent: 


1. YOU SAVE MONEY. CON-TREAT costs half as much as other “quality” re- 
lease agents; goes three times as far as “cheaper” substitutes. Mixed 
with low-cost fuel oil or kerosene, costs less than 55¢ per gal. delivered! 


2. YOU SAVE TIME. Strip faster, and reuse forms immediately without clean- 
ing. CON-TREAT is easy to mix, easy to use. Sprays on. Concrete 
surface comes out clear, white and unstained. 


3. YOU SAVE YOUR FORMS: because CON-TREAT prevents rust and eliminates 
damage caused by constant cleaning. Special ingredient also removes 
old, hardened concrete. Equally effective on scaffolds, mixers, wheel- 
barrows and other tools. Send $1.00 for 5 gal. trial order. E-10 


EDICK LABORATORIES, INC. musts 7 Wicsnsin 


if: et 
COLORS 


ECONOMICAL—costs very little 
extra per square foot... 
DURABLE—color all-the-way through 
the concrete... 
PERMANENT—+to weather and 
sunlight . . . 


For further information and color card write to 


FRANK D. DAVIS CO. 
3285 E. 26th STREET LOS ANGELES 23, CALIF. 
eastern office: 
450 METUCHEN RD. 
SOUTH PLAINFIELD, N.J. 





Gates 


POLY-CONE 


CAM-LOCK 


FORM TIES 


U. S. AND 
CANADIAN 
PAT. PENDING 


G THE HIGHEST % 
a OF 
et G oy 1G Ge Aa 


A full 1” break back 


every time 


Flexible cone allows for 
oversized plywood and 2x 4's 


High density polyethylene 
cone-washer cannot stick to 
concrete 


A smooth, easy-to-grout hole 
results after breakback 
allowing faster and better 
finishing 

Ideal for all Cam-Lock and 
Wedge-Lock forming jobs. 


WEDGE-LOCK 
BRACKET 


See your local Gates dealer 
or write for complete details on 
Cam-Lock and other Gates 
Systems. 

DEALER INQUIRIES INVITED 


GATES & SONS. Ine. 


80S. Galapago * Denver 23, Colo 


anchoring compound 


Among the uses of this mate- 
rial are positioning and setting 
of anchor bolts, fastening pipe 
flanges, hand rails, partitions, 
stanchions, conveyors, stadium 
seats and furnaces. It may also 
be used as a fast-setting grout 
for machinery bases, producing 
a hard base in a few hours. Ac- 
cording to the manufacturer, it 
bonds readily to existing mate- 
rials and withstands maximum 
impact, compression, tensile and 
sheer strengths, is odorless, vi- 
bration resistant, self-leveling 
and non-shrinking while setting. 
Monroe Co., 10703 Quebec Ave., 
Cleveland, Ohio. 


builders’ level 


A 2-way level plumbs two sur- 
faces at once, offering savings in 
time and labor for construction 
workers. It will a'so act as a 
facing straightedge when used in 
the leveling position. Available 
in standard 3-, 4-, and 6-foot 
lengths, other lengths may be 
obtained on special order. Lok 
Products Co., 1729 Hillside Drive, 
Glendale, Calif. 


form release agent 


A chemically active release 
agent for use on concrete forms 
of all types is said to prevent 
concrete from adhering to wood, 
fibre-board and steel forms and 
to be effective on mixers, trucks, 
scaffolding, wheelbarrows and 
other tools. One gallon will treat 
400 square feet of surface. Edick 
Laboratories, Inc., 2358 S. Burrel 
St., Milwaukee, Wis. 


products 


EASILY SUPPORTS WORKMAN’S WEIGHT 
WITHOUT BENDING 


APART FOR 
EASY INSTALLATION 


a to 4° HEIGHTS 
IN 12 STOCK SIZES 


aluminum rebar chair 


Featuring simplified non-tan- 
gling snap-apart construction, 
these aluminum chairs are used 
to support and center rebar and 
conduit in concrete forms. The 
aluminum construction prevents 
rust stains on finished concrete 
surfaces and supports weight of 
workmen without the chairs 
sagging or bending. Neptune 
Manufacturing Co. 3250 E. 
Olympic Blvd., Los Angeles 23, 
Calif. 


plastic conduit 


A speed-up in installation time 
was made possible by using high- 
impact styrene plastic conduit 
under new runways at the Cleve- 
land Hopkins airport. Use of 
plastic conduit enabled joining 
lengths with quickly applied 
solvent weld, and the thirty-foot 
lengths required fewer joints 
than a heavier material. Carlon 
Products Corp., Cleveland, Ohio. 











products 





skid proofing slick pavement 


When the curved deck of this bridge near Los 
Angeles became slick from an accumulation of 
tire rubber and oil, diamond saws were used to 
give it a skid-resistant surface. The diamond saws 
are spaced on the cutting head of the machine to 
cut shallow parallel grooves into the pavement. 
This method has been used to remove slick sur- 
faces from concrete highways, bridge deckings, 
sidewalks, swimming pool deckings and industrial 
plant floors. Concut Sales, Inc., 1845 Belcroft Ave., 
El Monte, Calif. 





saw horse legs 


Self-locking saw horse legs, ideal for scaffolding 
for painters, plasterers and carpenters, as well as 
for barricades are available in 24-inch (horse) 
or 30-inch (barricade) heights. The legs will 
receive a two-by-four or a two-by-six of any 
length which locks into place by a clamping 
flange. Made of 14 gauge steel, the legs will 
Support 1000 pounds. University Ave. Supply Co. 
West First and University, Des Moines. 
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Ends Colla in the Mix! 
Me! 


a 


Cyoldblatt 






























BLER 
BUG 


ind levels 
operation! 


#16 652 ES 


§ 4]* 


COMPLETE 


ENDS HAND-TAMPING! 
IMPROVES SLAB QUALITY 


PROVED BEST: 
Rollerbug® depresses 
large aggregate to leave 

a thin 1/32” to 1/16” 
layer of fat on the slab 
for ideal finishing or a 

key for two-course work. 


LEVELS AS IT ROLLS: 
The 36” wide, 5” diam. rol- 
lers level the slab as they 
depress aggregate! No 
other tool does this. 
ENDS WADING IN THE 
MIX: With 6’ or longer mag- 
nesium extension handle you 
“roll” the slab from the side. 
Works quickly, like a float. 

// TROUBLE FREE: No moving 


parts but the rollers. Saves its 
cost in labor on the first few jobs. 


// SATISFACTION GUARANTEED OR 
YOUR MONEY BACK! 


Order Direct from us 
Or your 
Favorite 


Goldblatt 
Brora 
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SYMONS 


Steel Stake 





Pullout hole 
for easy 
removal 















Can Be 


Easily secured 


Reused to lumber— 
can be nailed 
indefinitely eee 
“1"" beam design 
Drives easily into —S 
hard earth. Can be Bewenay, 
used for practically 
any type of stake anies 
work. This popular Alloy Steel 
item is available tough to bend 


in 12”, 18”, 24”, 


” ” Rugged point 
oo. 36 and with minimum 
42" sizes. deflection 


_<> Syms 


| SYMONS CLAMP & MFG. CO. 

| 4271 Diversey Ave., Chicago 39, Ill., Dept. J-1 
| We will send contractors a sample 12’, 18” 
| or 24" stake if request is received on com- 
pany letterhead. Please include 50c for 12’, 
| 75c for 18’, 95¢ for 24’ to cover cost of 
| postage and mailing. 


ieee liitiantiiestinnlisciscliiitabiaatiatitisientai tates stitial 
Firm. 
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City Zone. State. 


EFCO Steel Forms 


available with 
RETURN OPTION 


Satisfaction is guaranteed when you pur- 
chase EFCO Lifetime Steel Forms for your 
concrete forming needs. 


NEW CATALOG 


Describes and 
illustrates EFCO 
Steel Forms and 


accessories with 






examples of many 
uses. Send coupon 
for your copy. 





Economy Forms Corp. 
Box 128-AF, H. P. Station | 
Des Moines, lowa | 
Please send new catalog on EFCO Steel 4 
Forms, and address of nearest sales office 

(there are 29 coast to coast). 4 


Firm name. 


Addre: 





R 
a 
* Name 
a 
¥ 
* 
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small business handbook 


Single copies of a _ booklet 
“Profitable Management for Main 
Street” are available free. Based 
on the film “Small Business U. 
S. A.—The Story of Main Street,” 
the booklet deals with a variety 
of business problems through se- 
lected case histories. All of the 
cases are based on fact, with 
many of the virtues and faults 
of small business management 
illustrated. The episodes are pre- 
sented to demonstrate a point 
which may be helpful to a pro- 
prietor under similar circum- 
stances. Dun & Bradstreet Inc., 
Public Relations Division, P. O. 
Box 803, Church St., Sta., New 
York 8, N. Y. 


handling equipment 


A condensed catalog of vibratory 
materials handling equipment, 
vibrating parts handling equip- 
ment, mechanical shaft seals, 
paper joggers, portable power 
tools and power rectification 
equipment has been published. 
The catalog contains over 200 
illustrations, descriptions, data 
and specifications, and also in- 
cludes listings of company repre- 
sentatives. Catalog 616, Syntron 
Co., 323 Lexington Ave., Homer 
City, Pa. 


construction handbook 


A handbook consisting of twelve 
separate bulletins of between four 
and twenty-four pages each, de- 
scribes more than 400 products. 
Such products for concrete con- 
struction as form-tys, anchors, 
inserts, accessories and supports 
are described, and forming details 
and technical data given. The 
handbook alse contains a cross 
index for products and types of 
construction. Richmond Screw 
Anchor Co., Inc., 816-838 Liberty 
Ave., Brooklyn 8, N. Y. 




































weatherproof field book 


Of interest to engineers and sur- 
veyors, a two-color brochure de- 
scribes a weather - proof field 
book. According to the manufac- 
turer, the chemically - treated 
paper used in the field book and 
the brochure will never warp, 
wrinkle, soak up moisture, and is 
the only paper that can be writ- 
ten on while the surface is wet. 
Keuffel & Esser Co., 3rd and 
Adams Sts., Hoboken, N. J. 


bucket catalog 


General information cn clamshell 
buckets, grabs and grapples is 
contained in this 50-page catalog. 
Included is data on how to choose 
the proper clamshell bucket and 
tables showing the relationship 
of buckets to weights of materials 
and sizes of cranes. Bulletin No. 
2L-60, Erie Strayer Co., Rudolph 
Ave., Erie, Pa. 


perlite data catalog 


This catalog provides in detail 
specifications and data for uses 
of perlite aggregate for roof 
decks, floor fills, granular fill 
insulation and grade level slab 
floors. Also detailed is load test 
data and typical mix designs. 
Files 3-D-3 and 37-B-2, Perlite 
Institute, 45 W. 45th St., N. Y. 36. 


vermiculite concrete 


Specifications for vermiculite 
insulating concrete floors on 
grade, with or without radiant 
heating, have been issued. The 
folder covers mixing, placing, 
and curing of vermiculite con- 
crete, as well as preparation of 
the base and the application of 
a sand concrete topping. Write 
Vermiculite Institute, 208 S. 
LaSalle St., Chicago 4, for AIA 
File No. 4-E-13. 





products 








dual-purpose ty 


Adaptable for use with wood or steel-framed 
forms, this ty is a stripped, quality controlled 
steel bar that can be slipped into place from 
the outside of the forms. Twin slots are placed 
outside the break back, permitting the ty to be 
used in combination with wood and metal-framed 
forms opposite each other. Embossing centered on 
the break back notches helps secure the tys and 
form a solid bond. Simplex Industrial Forms, Inc., 
5605 Industrial Ave., Rockford, II. 


ad 


electric thawing cable 


A new electric metal-sheathed defrosting element 
will save snow-shoveling throughout the winter 
season on the walks and driveways of schools, hos- 
pitals, hotels, and other commercial buildings. The 
heating cable can be imbedded in concrete, asphalt, 
macadam, or placed on present hard or gravel 
drives or walks and covered with a layer of sur- 
facing material. These surfaces can be kept free 
of snow build-up by pressing a switch putting the 
cable in operation. Average operating cost is 15 
cents an hour for clearing wheel tracks of a 50 
foot driveway. Edwin L. Wiegand Co., 7500 Thomas 
Blvd., Pittsourgh 8, Pennsylvania. 
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CUT COSTS with 
ELASTIZELL CELLULAR CONCRETE 


ECONOMICALLY PLACED « Easily pumped in all densities, Elastizell-type 
concrete can be placed in minimum time with conventional equipment, can 
drastically reduce cost per yard in place. ps, 


ABSOLUTE DEPENDABILITY ¢ Reliability and exact control assure 100% 


yield and precise accuracy in any specified density and related strength. 


MAXIMUM RANGE e Allows broad design latitude with insulating densities 
to a low of 25 pcf. Lightweight structural densities are achieved with strengths 
beyond 3,000 psi. 


THERMAL INSULATING « Elastizell-type concrete is an excellent thermal 


insulating material with “K” values as low as .4. 


DUCTS 





SOUND INSULATING ¢ Excellent results have been achieved with Elastizell 
type concretes as sound insulating wall and floor fills. 


Specify Elastizell-type concrete for roof decks, floor systems, pre- 
cast members, on grade, thermal and sound insulating applications. 


Available through applicators nationwide 
ELASTIZELL corporation OF AMERICA 
120 PARK PLACE * ALPENA, MICHIGAN — 


Also distributors of NATIONAL-CRETE Liquid and Equipment Manufactured by Nationa! Foam System, Inc. 
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FIX-IT... 
WITH 7 


LARSEN -MIX 





Now ...a faster, easier, better way to produce thin, 
—— cement toppings ... from feather-edge 
to %”. 

The answer is Larsen-Mix...an entirely new 
type of dry mix cement topping to which you just 
add water, mix and trowel on. Larsen-Mix is not an 
epoxy... not a latex... yet it easily meets the most 
exacting requirements. 

It possesses an amazing compressive strength 
of 4,600 p.s.i., tensile strength of 1,100 p.s.i. and 
bond strength of 490 p.s.i. 

Application of Larsen-Mix is foolproof. Color 
may be added. It is non-toxic, non-fuming, non- 
caustic, vermin-proof. Non-flammable. Contains no 
volatile organic solvents. 

Get Larsen-Mix at your building materials or 
hardware dealer. If he doesn’t have it, write us 
direct for complete information. 

Address Box 5938-S 
LARSEN PRODUCTS CORPORATION Bethesda 14, Md. 


SURFACE 
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LARSEN -MIX! 
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AYE! 


WATIONAL SAND 
CONCRETE AND GRAVEL 
ASSOCIATION ASSOCIATION 


32nd ANNUAL 46th ANNUAL 
CONVENTION CONVENTION 


ALL 


UNDER ONE ROOF 


COMBINED 


AT NEW McCORMICK PLACE CHICAGO 


Ss 


Lenni ume : 2 


Sia 


Time: February 5-8, 1962 * PLACE: One of the 
world’s biggest, finest exposition centers. 


ACRES OF NEW IDEAS. More than 160 blue 
ribbon exhibitors. New equipment . . . new 
methods . . . new ideas. All to help you cut 
costs . . . increase efficiency and profits. 


FREE TIME TO SEE SHOW. No convention meet- 
ings all day Monday . . . or Tuesday and 
Wednesday afternoons. Plenty of time to see 
all exhibits, exchange ideas. 


FREE, FAST TRANSPORTATION between Conrad 
Hilton and McCormick Place. Buses sche- 
duled every three minutes during rush hours. 
Every ten minutes throughout day. 


EXCELLENT DINING FACILITIES. No need to go 
out to eat. McCormick Place has three res- 
taurants, one cafeteria. All large and modern, 
Prompt service, excellent food. 


REGISTRATION AND ADMISSION ARE FREE to 
users as well as producers of sand, gravel or 
ready mixed concrete. 


PLAN NOW TO SEE THIS GREAT COMBINED INDUSTRIES SHOW 








literature 





dam case studies 


A 48-page publication features 
reports on twenty-five major 
dams built in the United States, 
Japan, Canada, Alaska and South 
America. Each hydraulic project 
described is illustrated with 
photographs, and the admix- 
ture’s role in providing durability, 
strength and economy for this 
specialized construction is de- 
tailed. Bulletin MBR—P-3, The 
Master Builders Co., Cleveland 
18, Ohio. 


bridge-finishing machine 


A bulletin describes the working 
versatility of the bridge-finishing 
machine and contains detailed 
specifications and a listing of op- 
tional equipment. The manufac- 
turer reports that the machine 
can easily be converted into a 
standard highway finisher. Bulle- 
tin 61-159P, Chain Belt Co., Mil- 
waukee 1, Wis. 


tool catalog 


A 48-page catalog describes a 
complete lineup of tools for con- 
tractors, road builders, tunnel 
builders, mines, quarries, rail- 
roads and factory maintenance. 
Diagrams detail tool features 
and there are complete specifi- 
cations for each model shown. 
Catalog No. 46, Advertising Dept., 
Thor Power Tool Co., 175 N. State 
St., Aurora, Il. 


dampproofing-waterproofing 


This guide to dampproofing and 
waterproofing techniques con- 
tains specifications and illustra- 
tions for the use of bituminous- 
based coatings above and below 
grade. It depicts the products 
required for each application, 
and illustrates their use. Write 
to Product News Section, Barrett 
Div., Allied Chemical Corp., 40 
Rector St., New York 6-H... ¥. 
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publication list 


The American Society for Testing 
Materials has a 62-page list of 
publications. The list describes 
the symposiums, manuals, special 
publications, indexes, compila- 
tion of standards, charts, refer- 
ence photographs and reports. 
The publications cover all phases 
of materials and their evalu- 
ations, and are arranged by titles 
and subject. The list may be ob- 
tained free from the Society at 
1916 Race St., Philadelphia 3, Pa. 


garment safety 


Issued by the National Safety 
Council, this leaflet points out 
commonplace causes which lead 
to serious accidents in business 
and industry, and _ describes 
seven ways to reduce costly acci- 
dents due to defective work gar- 
ments. Institute of Industrial 
Launderers, 1833 Jefferson Place, 
N. W., Washington, D. C. 


integral color 


A four-page catalog covers the 
subject of integrally colored con- 
crete floors that require color, 
hardness, abrasion resistance and 
ease of maintenance. Uses, 
methods of application, colors, 
detailed specifications and sug- 
gested after-treatments are de- 
scribed. A. C. Horn Co’s., Division 
Sun Chemical Corp., 2133 85th 
St., North Bergen, N. J. 


shoring 


A bulletin describes adjustable 
horizontal shoring fabricated 
from high-strength structural 
aluminum alloy. Said to reduce 
erection, stripping and handling 
time, these beams are a combina- 
tion I-beam and box section, and 
are adjustable to fit required 
spans. Hico Corp. of America, 
Aluminum Div., 120 Broadway, 
New York 5, N. Y. 


the & 


amazing liquid 


econe 





hardener 





deeply into the dart of new or old 
concrete, where it reacts with the free 
lime and calcium carbonate to turn 
“- these relatively soft compounds into 
extremely hard, insoluble silicates. 
These silicates completely fill and seal 
the concrete pores, creating a very 
dense and hard surface which actually 
increase the overall strength of a con- 
crete floor! 


FLUAT-treated concrete floors have 
substantially increased resistance to 
wear, acids, alkalis and oils. Gritty dust 
from breakdown of concrete surface is 
eliminated. 





FLUAT is easily applied to any clean, 
dry concrete surface with an ordinary 
brush. It remains in complete solution 
and requires no preparation before use. 


FLUAT is available from Tretol Dis- 
tributors in all parts of the U.S. 
Write or call for the name of your 
nearest Distributor and the com- 
plete Tretol Catalog of products for 
Concrete construction. 


DIVISION OF 
SERVICISED 
PRODUCTS CORP 


Quality Products 
bor Concrete and WMasowry 


6051 West 65th Street, Chicago 38, Illinois 
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ADVERTISERS 


Alpha Portland Cement Co 

15 South 3rd St.—Easton, Pa. 

Burke Concrete Accessories 

2690 Harrison St.—San Francisco, Calif. 
Frank D. Davis Co 

3285 E. 26th St.—Los Angeles 23, Calif. 


Dee Concrete Accessories 
670 N. Michigan Ave.—Chicago 11, Ill. 


Dewey & Almy Chemical Div., W. R. Grace & Co 
Cambridge 40, Mass. TRowbridge 
Economy Forms Corp 

Box 128-AF, H. P. Sta.—Des Moines, lowa 


Edlick Laboratories, Inc 
2358 S. Burrell St.—Milwaukee 7, Wis. 


Elastizell Corp. of America 
815 W. Miller St.—Alpena, Mich. 
I nee a a ee ad 265 
3673 East Cherry St.—Vermillion, S. D. MArket 4-2685 
Gates & Sons, Inc 

80 S. Galapago St.—Denver 23, Colorado 


ELmwood 


2-4628 
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CALL or WRITE 


for an immediate 
reply 

when seeking 
more information 
about products 
advertised 


in this issue 


Goldblatt Tool Co 
1958 Walnut St.—Kansas City 41, Mo. 


Larsen Products Corp 
P. O. Box 5938-S—Bethesda 14, Md. 


Master Builders Co 
2490 Lee Blvd.—Cleveland 18, Ohio 


National Ready Mixed Concrete Assoc 
1411 K St., N. W.—Washington 5, D. C. 


Sika Chemical Corp 
35 Gregory Ave.—Passaic, N. J. 


Simplex Forms Systems, Inc 


5603 Industrial Ave.—Rockford, Ill. TRemont 7-1441 


263 7 272 
Dickens 2-5141 


Symons Clamp & Mfg., Dept. J-1 
4271 Diversey Ave.—Chicago 39, Ill. 
E. A. Thompson Co.............. ebaieinsiieaneliccuiabieceeabe ‘sis caleba 

1355 Market St.—San Francisco, Calif. UNderhill 3-1963 


STII, 5 scab dtccatsshioptptaise-msekidiescaprchednnsqekaiienbGaieneatananaen 275 
6051 W. 65th St.—Chicago 38, Ill. LUdlow 2-9292 


Truck Mixer Manufacturers Bureau 
Munsey Bldg., Washington 4, D. C. 


Viber Company 


726 So. Flower St.—Burbank 73, Calif. Victoria 9-2365 





